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Th present invention relates to assays involving specific binding, especially immunoassays and 
devices therefor. 

In particular, the invention relates to analytical devices which are suitable for use in the home, clinic or 
doctors surgery and which are intended to give an analytical result which is rapid and which requires the 
minimum degree of skill and involvement from the user. The use of test devices in the home to test for 
pregnancy and fertile period (ovulation) is now commonplace, and a wide variety of test devices and kits 
are available commercially. Without exception, the commercially-available devices all require the user to 
perform a sequence of operations before the test result is observable. These operations necessarily involve 
time, and introduce the possibility of error. 

It is an object of the present invention to provide a test device which is readily usable by an unskilled 
person and which preferably merely requires that some portion of the device is contacted with the sample 
(e.g. a urine stream in the case of a pregnancy or ovulation test) and thereafter no further actions are 
required by the user before an analytical result can be observed. Ideally the analytical result should be 
observable within a matter of minutes following sample application, e.g. ten minutes or less. 

The use of reagent-impregnated test strips in specific binding assays, such as immunoassays, has 
previously been proposed. In such procedures a sample is applied to one portion of the test strip and is 
allowed to permeate through the strip material, usually with the aid of an eluting solvent such as water. In so 
doing, the sample progresses into or through a detection zone in the test strip wherein a specific binding 
reagent for an analyte suspected of being in the sample is immobilised. Analyte present in the sample can 
therefore become bound within the detection zone. The extent to which the analyte becomes bound in that 
zone can be determined with the aid of labelled reagents which can also be incorporated in the test strip or 
applied thereto subsequently. Examples of prior proposals utilising these principles are given in Thyroid 
Diagnostics Inc GB 1589234. Boots-Celltech Diagnostics Limited EP 0225054, Syntex (USA) Inc EP 
0183442. and Behringwerke AG EP 0186799. 

The present invention is concerned with adapting and improving the known techniques, such as those 
referred to in the above publications, to provide diagnostic test devices especially suitable for home use 
which are quick and convenient to use and which require the user to perform as few actions as possible. 

EP-A-191640 and WO 86/04683 both disclose immunochromatographic devices using labelled compo- 
nents, especially enzymes which require sequential addition of substrate to reveal an assay result. 

EP-A-7654 and EP-A-32270 respectively disclose colloidal dyestuff particles and metallic sol (gold) 
particles as labels useful in immunoassays, but do not contemplate such use in the context of immunoch- 
romatogrphic devices. 

The invention provides an analytical test device comprising a hollow casing constructed of moisture- 
impervious solid material and containing a dry porous carrier which communicates directly or indirectly with 
the exterior of the casing such thaat a liquid test sample can be applied to the porous carrier, the device 
also containing a labelled specific binding reagent for an analyte which labelled specific binding reagent is 
freely mobile within the porous carrier when in the moist state, and unlabelled specific binding reagent for 
the same analyte which unlabelled reagent is permanently immobilised in a detection zone on the carrier 
material and is therefore not mobile in the moist state, the relative positioning of the labelled reagent and 
detection zone being such that liquid sample applied to the device can pick up labelled reagent and 
thereafter permeate into the detection zone, the device incorporating means enabling the extent (if any) to 
which the labelled reagent becomes in the detection zone to be observed, characterised in that the label is 
a particulate direct label. 

Preferably the device of the invention incorporates a porous solid phase material carrying in a first zone 
a labelled reagent which is retained in the first zone while the porous material is in the dry state but is free 
to migrate through the porous material when the porous material is moistened, for example by the 
application of an aqueous liquid sample suspected of containing the analyte, the porous material carrying in 
a second zone, which is spatially distinct from the first zone, an unlabelled specific binding reagent having 
specificity for the analyte, and which is capable of participating with the labelled reagent in either a 
"sandwich" or a "competition" reaction, the unlabelled specific binding reagent being firmly immobilised on 
the porous material such that it is not free to migrate when the porous material is in the moist state. 

The invention also provides an analytical method in which a device as set forth in the proceeding 
paragraph is contacted with an aqueous liquid sample suspected of containing the analyte, such that the 
sample permeates by capillary action through the porous solid phase material via the first zone into the 
second zone and the labelled reagent migrates therewith from the first zone to the second zone, the 
presence of analyte in the sample being determined by observing the extent (if any) to which the labelled 
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reagent becomes bound in the second ^zone. binding partner for the analyte 

in one embodiment of the invention, the ^ b ^ d I!, immobilised unlabeled specific binding reagent 
The labelled reagent, the analyte 9^^^ nTe'Sled r agent being bound in the second 

C ^T^:^^^^^ rea9ents must have specif,cittes for 

n^rembXent of the invention, the .belle - = j^^^^S ^nXg 
con ugated with a .abe.. or is an ^",2^1^ wM." label In the latter case, it is 

characteristics as the analyte. and which J^J^ 1 ^ influence its solubility or dispersibihty .n an 
, preferable that the properties of the analyte ana ^ wtch m ue shQu|d be 

aqueous Hquid sample and its abi.rty «> c^sT.y Similar. In this second embodiment, the 

identical to those of the analyte itself » "^J, ° xhe porous solid phase materia, into the second 

labelled analyte or analyte analogue will m.grat e ^ouQh tn e p ^ w|{n tne 

Z0 7e and bind with the immobo.ised reag ^ 
s "belled reagent in this binding ^^J^^^^^ intensity of the signal observed in 

reagent binding in the second ^■^^Ztllse^ in the absence of analyte in the sample. 

the second zone in companson with the '■^J^^JS „ the selection of nitrocellulose as the earner 
An important preferred embodiment of the '"vennon s ™ mater ials such as paper, because it has a 

mater*.. This has considerable advantage over reagents, such as 

!0 natural ability to bind proteins withou ^'^J^S^SSlltaSd thereon. No chemical treatment 

immunoglobulins, can be applied direct* ^S^SfcSndlng activity of the reagent Unused b.nd.ng 

known per se. They can be used to prafce. an «1«J^ aaWe ,„„ ^ WereIore be used 
WnSTn order to devetop Their retease on contact w*> an aqueous 

" - Z££Z 25* ^^TJSS teases wh,ch enab* a d,re« — 

give a quick and clear result. Ideally, the result of detecti on zone. To achieve this, the 

3S L it to necessary for the direct J^^J^S^ by 4 developing liquid. Furthermore, it is 
direct labelled reagent should be transportable ^^Jd ^ J irected through a comparatively small 

preferable that the whole of ..fTjr^r^^SSlS-S^S^ Ming obWrMKi m incr.MMS. 

detection zone in order that the probability of ^an resu« g c reagent Qn . 

Another important aspect of the invention is the .use _ of size of a t least one 

« carrier materia, comprising nitrocellulose. Pre erably tte ^"^^ 20 P micrO ns. In a particularly 
micron. Preferably the nitrocellulose has a SartiSe of spherical or near-spherical shape and 

preferred embodiment, the direct label is a "£u«^ Pj£J ° f sjze for such particles » 
having a maximum diameter of not greater than about 0.5 micron, a 

from about 0.05 to about 0.5 microns. material is linked to a porous 

In a further embodiment of the P^, 1 "^' *2£ ^ £S which the sample can permeate into 
receiving member to which the liquid sample can be appl^d an from wh ^ & 

the poro'us solid phase materia.. nTembeT. wih which the porous so.id phase 

impermeable casing or housing and the porous re^ing me . m a lipuid sample to enter 

materia, is .inked, extends out of the housing and «nact as a-ans P ^ ^ means 

so the housing and permeate the porous solid ^'"^J^ ™ of the porous solid phase materia. 
e.g. appropriately placed apertures, which enable the second » jde ^ nouSing s0 

(drying the immobilised unlabeled specific ^^^^^[^ be provided with further 
hat the result of the assay can be observed. If de «rad • ho ^ , J e(j from outside the 

means which enable a further zone of the P^*^^ a n indication to be given as to 

55 housing and which further zone the housing is Prided with a removable cap 

whether the assay procedure has been ^J^JJ^, du ? ing storage before use. If desired. 

o^s^ - member ' after samp,e appl cat,on> 
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while the assay procedure is being performed. Optionally, the labelled reagent can be incorporated 
els where within the device, e.g. in the bibulous sample collection member, but his is not preferred. 

An important embodiment of th invention is a pregnancy testing d vice comprising a hollow elongated 
casing containing a dry porous nitrocellulose carrier which communicates indirectly with the exterior of the 

5 casing via a bibulous urine receiving member which protrudes from the casing and which can act as a 
reservoir from which urine is releas d into the porous carri r, the carrier containing in a first zone a highly- 
specific anti-hCG antibody b aring a coloured "direct" label, the labelled antibody being freely mobile 
within the porous carrier when in the moist state, and in a second zone spatially distinct from the first zone 
an highly-specific unlabelled anti-hCG antibody which is permanently immobilised on the carrier material 

70 and is therefore not mobile in the moist state, the labelled and unlabelled antibodies having specificities for 
different hCG epitopes, the two zones being arranged such that a urine sample applied to the porous carrier 
can permeate via the first zone into the second zone, and the casing being constructed of opaque or 
translucent material incorporating at least one aperture through which the analytical result may be observed, 
together with a removable and replaceable cover for the protruding bibulous urine receiving member. A 

75 fertile period prediction device, essentially as just defined except that the analyte is LH, is an important 
alternative. 

Such devices can be provided as kits suitable for home use, comprising a plurality (e.g. two) of devices 
individually wrapped in moisture impervious wrapping and packaged together with appropriate instructions 
to the user. 

20 The porous sample receiving member can be made from any bibulous, porous or fibrous material 
capable of absorbing liquid rapidly. The porosity of the material can be unidirectional (ie with pores or fibres 
running wholly or predominantly parallel to an axis of the member) or multidirectional (omnidirectional, so 
that the member has an amorphous sponge-like structure). Porous plastics material, such as polypropylene, 
polyethylene (preferably of very high molecular weight), polyvinylidene flouride, ethylene vinylacetate, 

25 acrylonitrile and polytetrafluoro-ethylene can be used. It can be advantageous to pre-treat the member with 
a surface-active agent during manufacture, as this can reduce any inherent hydrophobicity in the member 
and therefore enhance its ability to take up and deliver a moist sample rapidly and efficiently. Porous 
sample receiving members can also be made from paper or other cellulosic materials, such as nitro- 
cellulose. Materials that are now used in the nibs of so-called fibre tipped pens are particularly suitable and 

30 such materials can be shaped or extruded in a variety of lengths and cross-sections appropriate in the 
context of the invention. Preferably the material comprising the porous receiving member should be chosen 
such that the porous member can be saturated with aqueous liquid within a matter of seconds. Preferably 
the material remains robust when moist, and for this reason paper and similar materials are less preferred in 
any embodiment wherein the porous receiving member protrudes from a housing. The liquid must 

35 thereafter permeate freely from the porous sample receiving member into the porous solid phase material. 

If present, the "control" zone can be designed merely to convey an unrelated signal to the user that the 
device has worked. For example, the control zone can be loaded with an antibody that will bind to the 
labelled antibody from the first zone, e.g. an "anti-mouse" antibody if the labelled body is one that has 
been derived using a murine hybridoma, to confirm that the sample has permeated the test strip. 

40 Alternatively, the control zone can contain an anhydrous reagent that, when moistened, produces a colour 
change or colour formation, e.g. anhydrous copper sulphate which will turn blue when moistened by an 
aqueous sample. As a further alternative, a control zone could contain immobilised analyte which will react 
with excess labelled reagent from the first zone. As the purpose of the control zone is to indicate to the user 
that the test has been completed, the control zone should be located downstream from the second zone in 

45 which the desired test result is recorded. A positive control indicator therefore tells the user that the sample 
has permeated the required distance through the test device. 

The label is a particulate direct label, ie an entity which, in its natural state, is readily visible either to 
the naked eye, or with the aid of an optical filter and/or applied stimulation, e.g. UV light to promote 
fluorescence. For example, minute coloured particles, such as dye sols, metallic sols (e.g. gold), and 

so coloured latex particles, are very suitable. Of these options, coloured latex particles are most preferred. 
Concentration of the label into a small zone or volume should give rise to a readily detectable signal, e.g. a 
strongly-coloured area. This can be evaluated by eye, or by instruments if desired. 

Coupling of the label to the specific binding reagent can be by covalent bonding, if desired, or by 
hydrophobic bonding. Such techniques are commonplace in the art, and form no part of the present 

55 invention. In the present case, where the label is a direct label such as a coloured latex particle, 
hydrophobic bonding is preferred. 

In all embodiments of the invention, it is essential that the labelled reagent migrates with the liquid 
sample as this progresses to the detection zone. Preferably, the flow of sample continues beyond the 
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can be p»*«* «^ lpt , paper, and should £^^^.0 such a ■>•* « «" *• 

5 r a ssr w£r;r-r;nr^r r - n?ssr- can 

Sclent » •*» a .engm o, P-™^^. the M ^~^?^£JZ»<»» »~ 
TO presence er .mens,*/ ot "^L,,^, „, analyte in the «™? 8 J^oJd sample can pass 

, 5 reaction, the labelled reagent s ^ applied jn 

monoclonal antibody. form of a strip or sheet to < rfw cn i {rQm one 

Preferably the sa mple is allowed to permeate through the 

spacially distinct zones, and the Uquw Qf 
side or end to another. invention can incorporate two or nw« ... d reage nts. These 

20 If desired, a device accord.ng to he ,nven^ ^ d lun^**^ sampte t0 

solid phase material, e.g. se P*fL St " P ra ,,°i for example, such that a s.ngle ^alyfical res ults that 

Alternatively, multiple samples can PP ^ 
neous,y - ■ „n the oorous solid phase is preferably "f^J^, treatrne nt. If the porous 

The materia, compn-KT £ P 0 ™^ im mobi.ised firmly ^^*^3body in the second zone 
the antibody in the second zone «n ^ imniotab^^^^,,,,,^ or tresy. 

30 solid phase matenal coupling usin g. for example. CNBr, 

needs to be performed by cnemica k ^ ^ phase 

chloride. antibody to the detection zone, the remai be achiev ed by 

Following the ^^f'^^La^g binding sites ° lsew ^.^^ or ethanolamine. 

^sSenl^Srr^i-- 

of these various process steps (sens shou|d be dried moistened with the sampte. 

the labelled reagent), the porous so, u - when ^ ^s earner » n» - ar 

than being 

„ To assist me tree rr»billty of mealed re 8 ied to w ca rfet as a surface layer. ™ 
" » , s preferable I» me labelled reas»nUo »W ^ M«n^«» 

ifn p,egnattd in the ^Irnen, 0. me ^J^' 6 ^ £S£-. .0- 

We labelled reagent In a PJf"™ „ reage „, is » be applied. Glazing can „ „ 8 

material in the region to which the tobel^ ^tion. e.g. ot sucrose or . t,,. ^ainder 

« „, depositing an agueous ^^ lu „ agen , can men be applied to the glazed port 

jr-E^%£&- is nltroClulose shoe, ha f g -e-o < - 

- :rix£^ -j^se-. e,. - p-cs .c szzsz 

.roTS'L^eT^rshe... 
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It is preferable that the flow rate of an aqueous sample through th porous solid phase material should 
be such that in the untreated material, aqueous liquid migrates at a rate of 1cm in not more than 2 minutes, 
but slow r flow rates can be used if desired. 

The spatial separation between the zones, and the flow rate characteristics of the porous earner 
5 material, can be selected to allow adequate reaction times during which the necessary -specific binding can 
occur, and to allow the labelled reag nt in the first zone to dissolve or disperse in the liquid samp to and 
migrate through the carrier. Further control over these parameters can be achieved by the incorporation of 
viscosity modifiers (e.g. sugars and modified celluloses) in the sample to ^^^^^^h* 
Preferably, the immobilised reagent in the second zone is impregnated throughout the thickness of the 
,o carrier in the second zone (e.g. throughout the thickness of the sheet or strip if the earner » ; ,r , this i forrr£ 
Such impregnation can enhance the extent to which the immobilised reagent can capture any analyte 

present in the migrating sample. «... . ♦ <M ,u-, i „ 1M ,e 

The reagents can be applied to the carrier material in a variety of ways. Various "printing techniques 
have previously been proposed for application of liquid reagents to carriers, e.g. micro-syringes pens using 
,s metered pumps, direct printing and ink-jet printing, and any of these techniques can be 

context. To facilitate manufacture, the carrier (e.g. sheet) can be treated with the reagents and then 
subdivided into smaller portions (e.g. small narrow strips each embodying the required reagent-containing 
zones) to provide a plurality of identical carrier units. 

By way of example only, some preferred embodiments of the invention will now be desenbed in detail 
20 with reference to the accompanying drawings. 



Embodiment 1 

Figures 1 and 2 represent a typical strip of porous solid phase material for use in an assay test in 

as accordance with the invention, and illustrate the underlying principle upon which the invention operates. 

Referring to Figure 1, the assay test strip 10 is seen as a rectangular strip having (for the purpose of 
this description) its longitudinal axis in a vertical situation. Adjacent the lower end 11 of strip 10 is a narrow 
band or zone 12 extending across the entire width of the strip. A small region 13 of stnp 10 lies vertical y 
below zone 12. Above zone 12 is a second zone 14 lying a discrete distance up stnp 10 and similarly 

ao extending the entire width of the strip. The region 15 of strip 10 between zones 12 and 14 can be of any 
height as long as the two zones are separate. A further region 16 of the strip extends above zone 14. and at 
the top 17 of the strip is a porous pad 18 firmly linked to strip 10 such that pad 18 can act as a sink for 
any liquid sample which may be rising by capillary action through strip 10. 

Zone 1 2 is loaded with a first antibody bearing a visible ("direct") label (e.g. coloured latex particle, dye 

35 sol or gold sol). This reagent can freely migrate through the strip in the presence of a liquid sample In zone 
14. the strip is impregnated with a second antibody having specificity for a different epitope on the same 
analyte as the first antibody. The second antibody is firmly immobilised on the strip. 

Figure 2 illustrates what happens when the assay strip is used in an analytical procedure. The ower 
end 11 of the dry strip is contacted with a liquid sample (not shown) which may contain the analyte to be 

40 determined. Capillary action causes the fluid to rise through the strip and eventually reach pad 18 In so 
doing the sample traverses zone 12 and the labelled antibody will dissolve or disperse in the sample and 
migrate with it through the strip. While migrating towards zone 14. the labelled antibody can bind to any 
analyte present in the sample. On reaching zone 14. any analyte molecule should become bound to the 
second antibody, so immobilising the labelled "sandwich" so produced. If a significant concentration of the 

45 analyte to be determined is present in the liquid sample, in a short period of time a distinct accumulation of 
the visible label should occur in zone 14. 

As an example of an analysis to which this embodiment can be applied, the analyte can be hCG. the 
reagents in zones 12 and 14 can be monoclonal antibodies to hCG which can participate in a sandwich 
reaction with hCG. and the label can be a particulate dye. a gold sol or coloured latex particles. 

so Although described above in relation to a "sandwich" reaction, it will be readily apparent to the skilled 
reader that this can be modified to a "competition" reaction format if desired, the labelled reagent in zone 
12 being the analyte or an analogue of the analyte. , . 

An assay based on the above principles can be used to determine a wide variety of analytes by choice 
of appropriate specific binding reagents. The analytes can be. for example, proteins, haptens, im- 

ss munoglobulins. hormones, polyneucleotides. steroids, drugs, infectious disease agents (e.g. of bacterial or 
viral origin) such as Streptoccus . Neisseria and Chlamydia . Sandwich assays, for example, may be 
performed for analytes such as hCG. LH. and infectious disease agents, whereas competition assays, for 
example, may be carried out for analytes such as E-3-G and P-3-G. 
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sample can have significant 

^ domination o, tne presence ,» any, "™ ^,ST and B . »» » J 

susceptibility to «««yj«rt ?^Si*»> can aid in the manageiMnt of rtaberas^ o| 
glycated (HbAo) ot total (Hb simultaneously. ^ "f*2lno as two spaoially 

^on-ir^^s^ 

re aaen. 4 may «nd any W^*^, B Apoprotein A, B modules 

so (anS-apolipoprotem A, an t,D ~>' ' M .sandwich' so produced. No labelled ». k antibody 
Uod antibody imcnob«,n9 second-antibody ^^mSSSU. antibody), 

will bind to this first ior» On become ^und to the second antibody <V ^ „, 

SSSJSS: s*p. „ second .a„«body — be assessed with 

^ devewmen. of a ouartffiable "JT " ^ So"- density between It- two 

— «Tn^^^^ 

way of example, a ™ tti P ,e J^^^^ 

containing immunochemical y reacttve c k« ^cation procedure (eg ink "l et P"™" 9 ' jne serum 
^^^^ - — 

same device part.ally cut away to re ^ ^ js 

w^ds^ 

55 the body. Near the bottom ^^J^fwnO mobile in the test strip .n ^^^„ of the test 
reagent for an analyte. the bmding reage^ t 9 through ^ w , ndow 32. At the top 

si^^^ ■* uquid samp,e that has 
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strip. 

Referring to Figure 5. the bottom edge 35 of the body 30 incorporates a lateral aperture in which the 
bottom end 1 1 of the strip lies. 

In operation, the bottom end 33 of the body 30 is immersed in a liquid sample (eg urine) so that the 
5 liquid sample can be absorbed by the bottom end 11 of the test strip 20 and rise by capillary action to the 
top 17 of the test strip and into the sink 18. In so doing, the liquid sample progresses via zone 12 to zone 
14. Specific binding reactions as described above occur, and the test result is visible to the user through 
the window 32. 

w Embodiment 2 

Figures 6 and 7 of the accompanying drawings illustrate another test device according to the invention. 
Figure 6 illustrates the complete device viewed from the front, and Figure 7 depicts the same device 
partially cut away to reveal details of a porous test strip contained within the body of the device. 
is Referring to Figure 6, the device comprises an elongate body 200 terminating at its lower end 201 in a 
small integral receptacle 202 which can hold a predetermined volume of a liquid sample, eg urine. The front 
face 203 of the body 200 incorporates two square small square apertures or windows 204 and 205 located 
one above the other. 

Referring to Figure 7, the elongate portion of the body 200 is hollow and incorporates a test strip 206 

20 running almost the full height of the body. This test strip is of similar construction to those described under 
Embodiment 1, and incorporates near its lower end 207 a horizontal zone 208 bearing a labelled specific 
binding reagent that can freely migrate in the strip in the moist state. There are two circular zones 209 and 
210 adjacent to the windows 204 and 205 and visible therethrough. The strip terminates at its top end 211 
in a porous sink 212. At the bottom end 201 of the device, the receptacle 202 communicates with the 

25 hollow body via a lateral aperture 213. 

In operation, a liquid sample is applied to the bottom end of the device and a predetermined volume of 
the sample fills the receptacle 202. From the receptacle 202 the liquid sample rises by capillary action 
through the test strip 206 and conveys the labelled reagent from zone 208 to the two circular zones 209 
and 210. A series of specific binding reactions as described in relation to Embodiment 1 above occur. In 

30 this embodiment the second circular zone 210 can act as a control (giving rise, for example, to a coloured 
signal irrespective of whether or not the sample contains the analyte to be determined) and the determina- 
tion of the analyte takes place in the first circular zone 209. The user can determine whether the analyte is 
present in the sample by comparing the signal produced in the two zones. 

For example, if the test is used to determine the presence of hCG in urine during the course of a 

35 pregnancy test, the circular control zone 210 can contain immobilised HCG which will bind a labelled 
antibody which is carried upwards from zone 208 by the migrating liquid sample. The same labelled 
antibody can engage in a 'sandwich* reaction with hCG in the sample and be bound in the first circular zone 
209 by another specific anti-hCG antibody which has been immobilised therein. Alternatively, if desired, the 
"control" zone can be designed merely to convey an unrelated signal to the user that the device has 

40 worked. For example, the' second circular zone can be loaded with an antibody that will bind to the labelled 
antibody from zone 208, e.g. an "anti-mouse" antibody if the labelled antibody is one that has been derived 
using a murine hybridoma, to confirm that the sample has permeated the test strip. 

Embodiment 3 

45 

Figure 8 of the accompanying drawings represents an isometric view of an assay device in accordance 
with the invention, and Figure 9 represents a cross-sectional side elevation of the device shown in Figure 8. 

Referring to Figure 8, the device comprises a housing or casing 500 of elongate rectangular form 
having at one end 501 a portion 502 of reduced cross-sectional area. A cap 503 can be fitted onto portion 
50 502 and can abut against the shoulder 504 at end 501 of the housing. Cap 503 is shown separated from 
housing 500. Extending beyond end 505 of portion 502 is a porous member 506. When cap 503 is fitted 
onto portion 502 of the housing, it covers porous member 506. Upper face 507 of housing 500 incorporates 
two apertures 508 and 509. 

Referring to Figure 9, it can be seen that housing 500 is of hollow construction. Porous member 506 
55 extends into housing 500 and contacts a strip of porous carrier material 510. Porous member 506 and strip 
510 overlap to ensure that there is adequate contact between these two materials and that a liquid sample 
applied to member 506 can permeate member 506 and progress into strip 510. Strip 510 extends further 
into housing 500. Strip 510 is "backed" by a supporting strip 511 formed of transparent moisture- 
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permeable plastics material. Str* 510 xtends "X- T^^^Z 

housing 500 by webbs 512 and 513 t > ™ «JP^° 2* £ ntion as long as the strip is held 
constructional details of the hous.ng are not * ^^^" Boe ^r.m!^ retained in the housing and adequate 
firmly in place within th housing, and porous ^er 506 » transparent backing strip 

fluid perm able contact is maintamed between m ™*"Sf™\^ s 5 aseal against ingress of moisture 
511 lies between strip 510 and apertures 508 and 509 and can ** ** **** £ ^ hQusj can 
from outside the housing 500 v.. these apertures^ H dNnd. "^^strlp 510 in the dry state during 
contain moisture-absorbant mater*, such as «k» gej to help man a ,n the P ^ ^ 
storage. The reagent-contain.ng zones in str 5 ^lZ^XeneTZ lie in the region between the porous 
the labelled reagent which is mobMe Mobilised un.L.led reagent will lie in 

=ss - — - - s -'~ the strip t0 be 

observed. . . hniHAr and member 506 is exposed to a liquid 

in operation, the protective cap 503 .. *J a oreqnancy S After exposing member 506 

sample e.g. by being placed in a unne stream with the sample, the cap 

to the liquid sample for a time sufficient to ensure P"** time (e.g. two or 

503 can be rep.aced and the dev.ce placed ^^^^.^Z analytical result. After the 
three minutes) while the sample permeates tes t stn p 510 to prov.de t y^ 

rrtw^cS 5 ° 9 - - can 

rertl the rlZ of the assay by observing ZT^ZlZ^s materia, with the 

During manufacture, the device can be read.ly assembled from^for example p 
housing 500 being moulded in two parts (e.g. upper and ^^^^^JT^ been placed 
fastened together (e.g. by ultrasonic welding) after the porous ™ m 

nina this sandwich 

within one of the halves and then sandwiched ^ ensure adequate contact 

construction can be used to "crimp" the porous member and 509 

between them. Cap 503 can be moulded a h 3**J^^ of extraneous 

can be provided with transparent inserts wh.c .may msure greater secunty g ^ ^ ^ ^ 

££r. ^ device's a w,o.e «he,e.o,e combines W e « *nP« -J ^ „ accKdance ^ 

i 508 within a matter of a few minutes. « M ,„««- f ta^s and fertile period tests, it will be 

Although described with particular reference to P^nanc ™ 6 ^ nce of a very wide 
appreciate! that the device, as just described, can be ^^^^^^Z^mK^^ 

contained in the protruding porous member ^50 6 • ^ member and 

o Figure 10 of the accompanying drawings shows an enlarged view ot w 

test strip in the device illustrated in Figures 8 and 9. transparent 

The porous receiving member 506 is linked to the porous test stop 510. backed by P 
rustics s'heet 511. such that liquid can flow in the ^^J^ b '° din9 
receiving member and into the porous stnp. T ^ t ^J^^^^^ permeated a sufficient 
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for the purpose of illustration. It will be appreciated that, in practice, the glaze may not form a true surface 
layer and the glazing material will penetrate the thickness of the strip to some extent Similarly, the 
subsequently applied labell d r agent may also penetrate the strip. Nevertheless, the essential objective of 
reducing any interaction betwe n the labelled reagent and the carrier material forming the strip will be 
s achieved. An aqueous sample deposited in receiving member 506 can flow therefrom along the length of 
strip 510 and in so doing, will dissolve glaze 519 and mobilis the labelled reag nt, and carry the labelled 
reagent along the strip and through zone 517. 

Embodiment 4 

10 

Figures 11 and 12 illustrate another embodiment of the invention, which is seen in plan view in Figure 
11 and in cross-section in Figure 11, the cross-section being an elevation on the line A seen in Figure 11. 

Referring to Figure 11, the test device comprises a flat rectangular casing 600 incorporating a centrally 
disposed rectangular aperture 601, adjacent the left hand end 602. and two further apertures 603 and 604 
75 near the mid point of the device and arranged such that apertures 601. 603 and 604 lie on the central 
longitudinal axis of the device corresponding to line A. Although all three apertures are illustrated as being 
rectangular, their actual shape is not critical. 

Referring to the cross-section seen in Figure 12, the device is hollow and incorporates within it a porous 
sample receiving member adjacent end 602 of casing 600 and lying directly beneath aperture 601 . A test 
20 strip of similar construction to that described with reference to Embodiment 4, comprising a porous strip 
606 backed by a transparent plastics sheet 607 is also contained within casing 600, and extends from the 
porous receiving member 602. with which the porous carrier is in liquid permeable contact, to the extreme 
other end of the casing. The transparent backing sheet 607 is in firm contact with the upper inner surface 
608 of casing 600, and provides a seal against apertures 603 and 604 to prevent ingress of moisture or 
25 sample into the casing. Although not shown in the drawings, the porous test strip 606 will incorporate a 
labelled specific binding reagent, and a test zone and a control zone placed appropriately in relation to 
apertures 603 and 604, in a manner analagous to that described in Embodiment 3. 

In operation, an aqueous sample can be applied through aperture 601 , e.g. by means of a syringe, to 
saturate porous receiving member 605. Thereafter, the aqueous sample can permeate the test strip and 
30 after an appropriate time the test result can be observed through apertures 603 and 604. 

By way of example only, certain preferred test strip materials, reagents, and methods for their 
production will now be described. 

1. Selection of Liquid Conductive Material 

35 

Representative examples of liquid conductive materials include paper, nitrocellulose and nylon mem- 
branes. Essential features of the material are its ability to bind protein; speed of liquid conduction; and, if 
necessary after pre-treatment, its ability* to allow the passage of labelled antibodies along the strip. It this is 
a direct label, it may be desirable for the material to allow flow of particles of size up to a few um (usually 
40 less than 0.5 am). Examples of flow rates obtained with various materials are given below: 
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Pore size Time to Flow 
45mm (minutes) 



Schleicher + Schuell nitrocellulose 3ufn 3.40 

(unbacked) 

SMtn 3.30 

10 8umo 3.00 

12\ifi\ 2 - 20 

polyester-backed 8u/>7(nominal) 3.40 



is 



20 



Whatman Nitrocellulose 
Pall "Immunodyne" (nylon) 



5 19.20 
3 4.00 
5 3.20 



The speed of a test procedure will be determined by the flow rate of the material employed and wh.le 
anv of the above materials can be used some will give faster tests than others. 
2S y ^e7uLe had the advantage of requiring no activation and will immobilise 

absortrtton -Immunodyne" is pre-actjvated and requires no chemical treatment. Papers, such as Whafrnan 
3MM Sire chemica" activation with for example carbony.diimidazole in order to successful .mmob,hse 
antibody. 

30 2. Labels 

Preparation of Labels 

A selection of labels which may be used are described below. This list is not exhaustive. 

35 

A) Gold Sol Preparation 

Gold sols may be prepared for use in immunoassay from commercially-available colloidal gold, and an 
antibody preparation such as anti-alpha human chorionic gonadotropin. Metallic sol labels are descnbed. 
40 for example, in European patent specification No. EP 7654. Products! is 

For example, colloidal gold G20 (20nm particle size, supphed by Janssen L,fe 8c -ences P °ducte « 
adjusted to pH 7 with 0.22um filtered 0.1M KaCOa. and 20mls is added ^«^ri H^ZJ^tlS 
anti-alpha hCG antibody, prepared in 2mM borax buffer P H9 at 1mg/m. and 0 .22u f tered «s add ^ed to the 
gold sol. and the mixture stirred continuously for two minutes. 0.1 M rQCOa .s used to adjust the pH of the 
45 antibody gold sol mixture to 9. and 2mls of 10% (w/v) BSA is added. 

The antibody-gold is purified in a series of three centrifugation steps at 12000g. 30 m.nutes. and 4 C 
with only the loose part of the pellet being resuspended for further use. The final pellet ,s resuspended .n 
1% (w/v) BSA in 20mM Tris, 150mM NaCI pH 8.2. 

so B) Dye Sol Preparation 

Dye sols (see. for example. European patent specification No. EP 32270) may be P*«j^ Jj™ 
commercially-available hydrophobic dyestuffs such as Foron Blue SRP® (Sandoz) and Resohn 1 Blue BBLS* 
(Bayer). For example, fifty grammes of dye is dispersed in 1 litre of distilled water by m.xmg on a magnet.c 
55 stirrer for 2-3 minutes. Fractionation of the dye dispersion can be performed by an ,n,t,al centn ugation ^step 
at 1500g for 10 minutes at room temperature to remove larger sol particles as a sohd pellet, w.th the 
supernatant suspension being retained for further centrifugation. 
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The suspension is centrifug d at 3000g for 10 minutes at room temperature, the supernatant being 
discarded and the pellet resuspended in SOOmls distilled water. This procedure is repeated a further three 
times, with the final pellet being resuspended in 100ml distilled water. 

The spectra of dy sols prepared as described above can be measured, giving lambda-max values of 
5 approximately 657nm for Foron Blue®, and 690nm for Resolin Blue®. The absorbance at lambda-max, for 
1cm path length, is used as an arbitrary measure of the dye sol concentration. 

C) Coloured Particles 

w Latex (polymer) particles for use in immunoassays are available commerically. These can be based on 
a range of synthetic polymers, such as polystyrene, polyvinyltoluene, polystyrene-acrylic acid and 
polyacrolein. The monomers used are normally water-insuluble, and are emulsified in aqueous surfactant so 
that monomer mycelles are formed, which are then induced to polymerise by the addition of initiator to the 
emulsion. Substantially sperical polymer particles are produced. 

75 Coloured latex particles can be produced either by incorporating a suitable dye, such as anthraquinone. 
in the emulsion before polymerisation, or by colouring the pre-formed particles. In the latter route, the dye 
should be dissolved in a water-immiscible solvent, such a chroroform, which is then added to an aqueous 
suspension of the latex particles. The particles take up the non-aqueous solvent and the dye, and can then 
be dried. 

20 Preferably such latex particles have a maximum dimension of less than about 0.5 urn. 

Coloured latex particles may be sensitised with protein, and in particular antibody, to provide reagents 
for use in immunoassays. For example, polystyrene beads of about 0.3 urn diameter, (supplied by Polymer 
Laboratories) may be sensitised with anti-alpha human chorionic gonadotrophin. in the process described 
below: 

25 0.5ml (12.5mg solids) of suspension is diluted with 1ml of 0.1 M borate buffer pH 8.5 in an Eppendorf 
vial. These particles are washed four times in borate buffer, each wash consisting of centrifugation for 3 
minutes at 13000 rpm in an MSE microcentrifuge at room temperature. The final pellet is resuspended in 
1ml borate buffer, mixed with 300ug of anti-alpha hCG antibody, and the suspension is rotated end-over- 
end for 16-20 hours at room temperature. The antibody-latex suspension is centrifuged for 5 minutes at 

30 13000rpm t the supernatant is discarded and the pellet resuspended in 1.5ml borate buffer containing 0.5 
milligrammes bovine serum albumin. Following rotation end-over-end for 30 minutes at room temperature, 
the suspension is washed three times in 5mg/ml BSA in phosphate buffered saline p(H7.2, by centrifugation 
at 13000 rpm for 5 minutes. The pellet is resuspended in 5mg/ml BSA/5% (w/v) glycerol in phosphate 
buffered saline pH 7.2 and stored at 4* C until used. 

35 

(A) Anti-hCG - Dye Sol Preparation 

Protein may be coupled to dye sol in a process involving passive adsorption. The protein may, for 
example, be an antibody preparation such as anti-alpha human chorionic gonadotrophin prepared in 

40 phosphate buffered saline pH 7.4 at 2 milligram/ml. A reaction mixture is prepared which contains 100ul 
antibody solution. 2ml dye sol. 2ml 0.1 M phosphate buffer pH 5.8 and 15.9ml distilled water. After gentle 
mixing of this solution, the preparation is left for fifteen minutes at room temperature. Excess binding sites 
may be blocked by the addition of, for example, bovine serum albumin: 4mls of 150mg/ml BSA in 5mM 
NaCI pH 7.4 is added to the reaction mixture, and after 15 minutes incubation at room temperature, the 

45 solution is centrifuged at 3000g for 10 minutes, and the pellet resuspended in 10ml of 0.25% (w/v) 
dextran/0.5% (w/v) lactose in 0.04M phosphate buffer. This antibody-dye sol conjugate is best stored in a 
freeze dried form. 

(B) LH - Dye Sol Preparation 

50 

Due to the structural homology between the alpha subunits of hCG and LH, alpha hCG antibody can be 
used to detect LH in a cross-reactive immunoassay. Thus, a labelled antibody may be prepared for use in 
an LH assay in an identical manner to that described in Example 1 . using anti-alpha hCG antibody. 

55 
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1 rrnpn— "™ " f Regent Strip 

, jUi n J >. l >||mtinn n" ^..^nnriuctive Materials 

- — d P^n. particularly antibody, can b e 

20cm in widS, may have a reaction *°™< or ™**™ ^2^3* The material can. for example, be a 
icm intervals along its length and ^endmg throughout .t « 20c^w,dt dotropin) of affinity Ka at 

Suably selected antibody P™^^ " jT^S^Zs^e for immunoassay of human 
,01. prepared in phosphate buffered ^^"^^J^ ,„ a sandwich format. This solut.cn can 
chorionic gonadotropin using a secon mtaUf^- wnich de,iverS predS6 volume Y 
be deposited by means of a ^J*?*^^ materia, has been allowed to dry for 

which the immunoassay reactions take place. jted into/on a restricted zone before cutting 

in another embodiment, the labe may be ^P^depo t ^ be ^ sQ , dye 

up the liquid-conductive matenal mto ^Jf*^^^ 

polymer-conjugated anti-hCG antibody ^ e ^ e ^^cX free to migrate through the earner 
retained in the zone when the matenal .s n the do state • ■£ ^ ijqujd sample contaimng ^ 

material when the material .s mo.steoed. for example i by tn PP follows: 
analyte to be determined. This mobile reagent zone - • and 20cm in widt h wtth 

A sheet of Schleicher and Schuell backed ^£^™«J% d as des cribed previously. Pnor 

30 zones of immobilised antibody at 5cm intervals _atong ,ts w/v of sucrose in distilled water 

to the deposition of dye labelled r^'l^Z^X^^^ interva,s 3,009 ^ ^ 
is applied by airbrush on the microprocessor 2^t»dy prepared in 1% methacel KAM® 

sheet Then several passes (e.g. three) o hg hWW ^£j*P ' polyviny ,a.coho. are applied 
(Trademark for methylcel.ulose from Dow ^^^K? Seets are then allowed to dry. and cut .nto 
» W airbrush or by microsyringe olrectly ^ on top of ^^^^ 

strips 5cm in length and 1cm m w.dth. toteusedin ™ C £ ted by a similar process. 

stairs c^rrs s^ssr-. & — -• - — <• • - - - 

species IgG may be deposited after the test zone. 

40 

4 Sandwich Assays Using Strip Format 

A sandwich-type reaction may be performec 
in a liquid sample. Preferably the label used « > tabeP which * e y rf ^ 

45 sols, gold sols or coloured latex particles may be l.nked to j^hCGwj^ directly from ^ 

v£th direct labels, assays may be P erfo ™ ed '^^^^ using a pipette to the 

urine stream, or by de.ivering an ^"Jf^ minutes in the device, and the 

™eted^^^ 



20 



25 



50 



5. Competitive Assays 



55 follows: 
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Preparation of BSA - Estrone-3-glucuronide 

The conjugation of E-3-G and BSA may be achieved through the use of a mixed anhydride. All of the 
glassware, solvents and reagents employed in the preparation of the activated species must be thoroughly 
dried using an oven, dessicator or molecular sieves, as appropriate, for at least 24 hours. 

Solutions of E-3-G (2nM) in dry dimethylformamide (DMF) and tri-n-butylamine (TnB) (10nM) in dry 
DMF were equilibrated separately at 4*C. Using pre-cooled glassware E-3-G in DMF (1.25ml) and TnB in 
DMF (0.25ml) were added to a pre-cooled 5ml Reactivial containing a magnetic stirrer. A solution of isobutyl 
chloroformate in dry DMF (10nM) was prepared and an aliquot (0.25ml) was cooled to 4*C and added to 
the Reactivial. The contents of the Reactivial were stirred for 20 minutes at 4*C and a solution of BSA 
(1mg/ml) in bicarbonate buffer (0.5%) was prepared. When the mixed anhydride incubation was complete, 
the contents of the Reactivial were added to the BSA solution (2.5ml) and stirred on a magnetic stirrer for 4 
hours at 4*C. The conjugate preparation was purified by passage through a Tris buffer equilibrated 
Pharmacia PD-10 Sephadex® G-25 column, transferred to an amber glass storage bottle and stored at 4*C. 

Preparation of BSA - E-3-G dye Sol 

A dispersion of dye (5% w/v) in distilled water was prepared with thorough mixing and aliquots were 
centrifuged at 3850rpm (1500g) for 10 minutes in a bench top centrifuge. The pellet was discarded and the 
supernatant was retained and centrifuged in aliquots at 4850rpm (3000g) for 10 minutes in a bench top 
centrifuge. The supernatant was discarded and the pellet was resuspended in half of its original volume in 
distilled water. This step was repeated four times to wash the pellet. The pellet was finally resuspended in 
distilled water and the absorbance at lambda max was determined. 

Solutions of dye sol in distilled water and E-3-G/BSA conjugate diluted in phosphate buffer were mixed 
to give final concentrations of 10ug/ml conjugate (based on BSA content) and an extrapolated dye sol 
optical density of 20 at the absorbance maximum. The reaction mixture was incubated for 15 minutes at 
room temperature and blocked for 15 minutes at room temperature with BSA in a NaCI solution (5mM, 
pH7.4) to yield a final BSA concentration of 25mg/ml. The reaction mixture was centrifuged at 4850rpm 
(3000g) for 10 minutes in a benchtop centrifuge, the supernatant was discarded and the pellet was 
resuspended in half of its original volume in Dextran (0.25% w/v)/Lactose (0.5% w/v) phosphate (0.04M 
pH5.8) buffer. 

Preparation of E-3-G Test Strips 

Antibodies to E-3-G were deposited as described in example 3. BSA - E-3-G dye sol was deposited on 
the strips as described in 3. 

Determination of E-3-G 

Using reagents described above, a standard curve can be generated by running strips with samples 
with known concentrations of E-3-G. The colour at the immobile zone can be read, for example using a 
Minolta chromameter, and the concentration of E-3-G calculated by extrapolating from the reflectance value. 

Claims 

1- An analytical test device comprising a hollow casing (30) constructed of moisture-impervious solid 
material and containing a dry porous carrier (10) which communicates directly or indirectly with the 
exterior of the casing such that a liquid test sample can be applied to the porous carrier, the device 
also containing a labelled specific binding reagent for an analyte which labelled specific binding reagent 
is freely mobile within the porous carrier when in the moist state, and unlabelled specific binding 
reagent for the same analyte which unlabelled reagent is permanently immobilised in a detection zone 
(14) on the porous carrier and is therefore not mobile in the moist state, the relative positioning of the 
labelled reagent and detection zone being such that liquid sample applied to the device can pick up 
labelled reagent and thereafter permeate into the detection zone, the device incorporating means (32) 
enabling the extent (if any) to which the labelled reagent becomes bound in the detection zone to be 
observed, characterised in that the label is a particulate direct label. 
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An 
a 



S£r£S^ii^- 

^ *« n»im 1 or claim 2 cha racterised in that the particulate direct label is a dye 
A test device according to claim 1 or ciaim <£, y""^ - 

sol or a gold sol. 

which the analytical result may be observed. 
. a tes, device accord^ .o any one o, the preceding Cairns, charactered in , ha , ft. casing * moulded 

from plastics material- 

7 A - de-ice acceding to an, cne o, the preceding Calms. cBracJen^ed^Jha, >he pcrous carrier 
comprises a strip or sheet of porous material. 

,. a tea, device acceding ,0 Cam, 7. SlHSSSif^^^^ 
sample. 

9 . a tea, de*e acceding .c Cain, e. chaaSfiiseo.^ the backing materia, is fransparen, p**s 

material. 

,0. A tea, de*ce acccrding to an, one o. the P-edir* claims. ^aracjeHHoJntC*! the pecs earner 

material is nitrocellulose. 

,1. A test device acccrding • Calm ,0. nharaCehsed In that I. »- • ■»» si " * * — 

one urn. 

,2. A M device according to claim .1. characterised in ma. the per, size is grtaaer ften 5 ». 

13. A test device according to claim 12. characterised in that the pore size is 8-12 lun. 

14. A test device according .0 an, ^ I^^^ISST*: 

outside the casing. 

alw Unbound labelled reagen, » wash out o, the detection zone. 
«. A tes, device according ,0 an, one 0. the preceding Cairns, ch^aaensedjnjna, th. .aPelied reagen, 
has been applied to the porous carrier as a surface layer. 

17 A test device according to Cairn 1* characterised in that the porous carrier has been pre-treated with a 
glaztng material in the region to which the labelled reagent ,s appl.ed. 

18 A test device according to ciaim 17. characterised in that the glazing materia, is a sugar. 
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zone. 

20. A test device according to any on of the preceding claims, characterised in that the analyte is hCG. 

21. A test device according to any on of claims 1 to 19, characterised in that the analyte is LH. 

22. A test device according to any one of the preceding claims, characterised in that instead of the freely 
mobile reagent being a specific binding agent for an analyte. the freely mobile reagent can participate 
in a competition reaction in the presence of an analyte. 

23. An analytical method in which a test device according to any one of claims 2 to 22 is contacted with an 
aqueous liquid sample suspected of containing the analyte, such that the sample permeates by 
capillary action through the porous carrier via the first zone into the detection zone and the labelled 
reagent migrates therewith from the first zone to the detection zone, the presence of analyte in the 
sample being determined by observing the extent (if any) to which the labelled reagent becomes bound 
in the detection zone. 

Patentanspruche 

1. Analytisches Testgerat, umfassend ein hohles Gehause (30). aufgebaut aus einem feuchtigkeitsun- 
durchlassigen festen Material und enthaltend einen trockenen porosen Trager (10), der direkt oder 
indirekt mit dem AuBeren dem Gehauses derartig in Verbindung steht. daB eine flussige Testprobe auf 
den porosen Trager aufgebracht werden kann, wobei das GerSt ferner ein markiertes spezifisches 
Bindungsreagenz fur eine Nachweissubstanz, welches markierte spezifische Bindungsreagenz innerhalb 
des porosen Tragers in feuchtem Zustand frei beweglich ist. und ein unmarkiertes spezifisches 
Bindungsreagenz fur die gleiche Nachweissubstanz enthalt, welches unmarkierte Reagenz auf dem 
porosen Trager in einer Nachweiszone (14) permanent immobiiisiert und daher in feuchtem Zustand 
nicht beweglich ist. wobei die relative Positionierung des markierten Reagenzes und der Nachweiszone 
derartig ist, da0 eine auf das Gerat aufgebrachte Flussigkeitsprobe das markierte Reagenz aufnehmen 
und danach in die Nachweiszone eindringen kann, wobei das Gerat Mittel (32) zum Feststellen des 
AusmaBes (sofern gegeben) beinhaltet. bis zu dem das markierte Reagenz in der Nachweiszone 
gebunden ist, dadurch gekennzeichnet . daB der Markierungsstoff ein teilchenformiger Direktmarkie- 
rungsstoff ist. 

2. Analytisches Testgerat nach Anspruch 1 f dadurch gekennzeichnet. daB das markierte Reagenz in einer 
ersten Zone (12) des trockenen porosen Tragers enthalten ist und das unmarkierte Reagenz in einer 
von der ersten Zone raumiich getrennten Nachweiszone immobiiisiert ist, wobei die beiden Zonen 
derartig angeordnet sind, daB eine auf den porosen Trager aufgebrachte FIGssigkeitsprobe Qber die 
erste Zone in die Nachweiszone dringen kann. 

3. Testgerat nach Anspruch 1 Oder 2, dadurch gekennzeichnet, daB der teilchenformige Direktmarkie- 
rungsstoff ein Farb-Sol oder ein Gold-Sol ist. 

4. Testgerat nach Anspruch 1 oder 2, dadurch gekennzeichnet. daB gefarbte Latexteilchen eines maxima- 
len Durchmessers von nicht groBer als etwa 0.5 urn den teilchenformigen Direktmarkierungsstoff 
darstellen. 

5. Testgerat nach irgendeinem der vorhergehenden Anspruche, dadurch gekennzeichnet, daB das Gehau- 
se aus opakem oder durchscheinendem Material besteht und mit mindejstens einer Offnung (32) 
versehen ist, durch die das Analysenergebnis beobachtet werden kann. 

6. Testgerat nach irgendeinem der vorhergehenden Anspruche, dadurch gekennzeichnet. daB das Gehau- 
se aus Kunststoffmaterial geformt ist. 

7. Testgerat nach irgendeinem der vorhergehenden Anspruche. dadurch gekennzeichnet. daB der porose 
Trager einen Streifen oder eine Folie von porosem Material umfaBt. 
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Folie von porSsem Material umfaflt. der bzw. di m ne ^ 0ffnung(en) mlt 

5 verhindern. 

, w « — a. dad U ,c galena, - da* v«™—- * — **- 

Kunststoffmaterial ist. 

„ ,o. Taaga,* «. *~ - « *~ * 9 ~ hnM ' """" 

Tragermaterial Nitrocellulose ist. 

„. Testgarat nae* «p~* ,0. dada-cK - * *" ~ 

mindestens 1 urr\ hat. 

" na. Taatga,* «* ,,. ga k e~a,. ^ die Po,an 9 r33a ^ • . » ~t* 

,1 Taage*. na* ~, S p.ucK .a. dadu,<» gafcann^n... daO d,a Po t angr 6 ». . N. » «n> ~*t 

zone tamer" auBerhalb des Gehauses beobachtbar ist. 

m 1, Taaga*. nac* - *r ""T^^^ST^ Z£X 

^J^^^^ ™^^™ ^ Raageflz aas 
der Nachweiszone ausgewaschen werden kann. 

" ,8. TastgarS, * Anspceh ,7. dadu-ch gakannzaichna.. da* das a-**** * »*~ «■ 

40 impragniert ist. 

ao. Taagara, nac* da, .o^andan Wicha. dad U rch - - ^ 

weissubstanz hCG ist. 

« ,n. Teaga*. «h da, «p«- 1 * * — *-• - * ~" 

stanz LH ist. 

so ?n e rNachweiss^ 

23. Analysenverfahren. bei dem ein Testge ra t 

waBrigen FIGssigkeitsprobe. die vermuthch d,e l**™""*^ Sger rjber die erste Zone in die 
wird. daB die Probe durch Kapillarw.rkung durch den ^jj 1 ^ zone in die Nachweiszone 
55 Nachweiszone dringt und das r^^^SSS in de Probe durch Beobachten des AusmaBes 
wandert. wobei das Vorliegen e.ner Nachwe.ssubst anz der Pro Nachweiszone gebunden 

(sofern gegeben) bestimmt wird. bis zu dem das mark.erte Reagenz 
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Revendications 

1. Un appar il de test d'analys comprenant un boftier creux (30) fabrique en materiau solide impermea- 
ble k I'humidite et contenant un support de reaction poreux et sec (10) qui communiqu directement ou 

5 indirectement avec Texterieur du boltier de telle sorte qu'on puisse appliquer un echantillon de test 

liquide sur le support de reaction poreux. Tappareil comprenant ggalement un reactif de liaison marque 
specifiqu a la substance a analyser, ledit reactif de liaison specifique marque etant fibre de se 
deplacer a Pinterieur du support de reaction poreux lorsque celui-ci est a Tetat humide, et un reactif de 
liaison non marque specifique k la meme substance a analyser, ledit reactif non marque etant 

ro immobilis^ en permanence dans une zone de detection (14) du support de reaction poreux et ne 

pouvant done pas se deplacer lorsque ce dernier est a retat humide, le positionnement relatif du reactif 
marque et de ta zone de detection etant tel que l'6chantillon de liquide applique sur Tappareil peut fixer 
le reactif marque et ensuite p£n£trer dans la zone de detection, Pappareil comprenant des moyens 
(32) permettant d'observer la mesure (si pre sen te) dans laquelle le reactif marque se lie a la zone de 

75 detection, caracterise en ce que le marqueur est un marqueur direct particulate. 

2. Un appareil de test d'analyse selon la revendication 1, caracterise en ce que le reactif marque est 
contenu dans une premiere zone (12) du support de reaction poreux et sec, et en ce que le reactif non 
rnarqud est immobilise dans une zone de detection qui est spatialement distincte de la premiere zone, 

20 les deux zones etant disposes de telle sorte que rechantillon de liquide applique sur le support de 

reaction poreux puisse penetrer dans la zone de detection via la premiere zone. 

3. Un appareil de test selon la revendication 1 ou la revendication 2, caracterise en ce que le marqueur 
direct particulate est un sol de teinture ou un sol d'or. 

25 

4. Un appareil de test selon la revendication 1 ou la revendication 2, caracterise en ce que le marqueur 
direct particulate est des particules de latex colorees ayant un diametre maximum n'excedant pas 
environ 0,5 urn. 

30 5. Un appareil de test selon Tune des revendications precedentes, caracterise en ce que le boltier est 
fabrique en materiau opaque ou translucide, et est muni d'au moins une ouverture (32) au travers de 
laquelle le resultat d'analyse peut etre lu. 

6. Un appareil de test selon Tune des revendications precedentes, caracterise en ce que le bortier est 
35 mouie k partir d'un materiau plastique. 

7. Un appareil de test selon Tune des revendications precedentes, caracterise en ce que le support de 
reaction poreux comprend une bandelette ou une feuille de materiau poreux. 

40 8. Un appareil de test selon la revendication 7, caracterise en ce que le support de reaction poreux 
comprend une bandelette ou une feuille de materiau poreux renforce avec une couche de materiau 
transparent impermeable k I'humidite, la couche transparente etant en contact avec Pinterieur du boltier 
en position adjacente k ou aux ouvertures pour inhiber Pentree d'humidite ou d*echantillon. 

45 9. Un appareil de test selon la revendication 8, caracterise en ce que le materiau de renfort est un 
materiau plastique transparent. 

10. Un appareil de test selon Tune des revendications precedentes, caracterise en ce que le materiau 
support de reaction poreux est de la nitrocellulose. 

50 

11. Un appareil de test selon ta revendication 10, caracterise en ce que la nitrocellulose a une taille de pore 
d'au moins un micrometre. 

12. Un appareil de test selon la revendication 11, caracterise en ce que la taille d~ pore est superieur a 5 
55 urn. 

13. Un appareil de test selon la revendication 12, caracterise en ce que la taille de pore est 8-12 am. 
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16 ' « ^ « SUPPOn ' . . „ aoe ,e support ae ration porau* • 

w un 8 pp^ - - - -r^ts&^> -s* * — — 

zone de detection. cara cterise_enceque la substance a 

, un ^ - - - - - ~— " ^ 

• ^aiyser as. *> «• " cs ' caactfnslJiLcejaS » subsBnC6 * 

2 , ,„ appa,U - - - - - — — ' ' " " 

analyser est du LH. , ce qu - a u lieu que le 

librement mobile peut parttaper a une re revendlC ations 2 k 22 entre en 

cortact avec un acterruno" afmn au (ravers du avec M s par* d« la 

""TSI e,Tn - aue 1^'^^ dans l^*," 
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40 de detection. 
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